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%LRPHWULF IHDWXUHV DUH EDVLFDOO\ WKH SK\VLFDO FKDUDFWHULVWLFV RI DQ LQGLYLGXDO ZKLFK DUH GLVWLQJXLVKDEOH DQG
TXDQWLILDEOHFKDUDFWHULVWLFVZKLFKFDQEHXVHGWRLGHQWLI\DVLQJOHSHUVRQ%LRPHWULFVGRHVQRWMXVWPHDQILQJHUSULQWV
,W DOVR LQFOXGHV SDOP YHLQV IDFH UHFRJQLWLRQ'1$ UHWLQD VFDQQLQJ LULV UHFRJQLWLRQ ILQJHUQDLOPDWFKLQJ HWF
7UDGLWLRQDO VHFXULW\PHDVXUHV OLNH ,' FDUG NH\ GLVWULEXWLRQ V\VWHP SDVVZRUGV HWF FDQ HDVLO\ EH ORVW VWROHQ RU
IRUJRWWHQ%XW%LRPHWULFVKDVWKHXSSHUKDQGLQWKHVHFDVHVEHFDXVHDILQJHUSULQWRIDSHUVRQFDQQHLWKHUEHORVW





GHPDQG RI DFFXUDWH DQG HIILFLHQW LGHQWLILFDWLRQ +RZHYHU UHFHQW VWXGLHV KDYH SURYHQ WKDW XVLQJ D VLQJOH VRXUFH




LGHQWLILFDWLRQ SURYLGHV EHWWHU UHVXOWV DQG JLYHV KLJKHU DFFXUDF\ FRPSDUHG WR 8QLPRGDO %LRPHWULFV 8VDJH RI
0XOWLPRGDO %LRPHWULFV PDNHV VSRRILQJ KDUGHU EHFDXVH LW PDNHV DQ LPSRVWHU VSRRI PXOWLSOH WUDLWV RI D SHUVRQ
VLPXOWDQHRXVO\
)LQJHUSULQW VSRRILQJ LV WKH SURFHVV E\ ZKLFK LQGLYLGXDOV WULFN D ELRPHWULF V\VWHP ZLWK D IDNH VDPSOH $
ILQJHUSULQWVFDQQHUFDQEHVSRRIHGE\XVLQJPDWHULDOVZKLFKFORVHO\UHVHPEOHWKHILQJHULWVHOIIRUH[DPSOHVLOLFRQH
PRGHOLQJFOD\HWF7KHILQJHUSULQWLPSUHVVLRQLVPDGHRQWKHPDWHULDODQGWKDWLPSUHVVLRQRIWKHILQJHUSULQWLVXVHG





UROH LQGHWHUPLQLQJKRZPXFK OLJKWZLOOSDVV WKURXJK WKH ILQJHU7KLV VKRZV LI WKH ILQJHUXVHG LQ WKH ILQJHUSULQW
VFDQQHULVIDNHRUJHQXLQHVLQFHLWQRWRQO\GHWHFWVWKHDPRXQWUHGQHVVDIWHULOOXPLQDWLQJEULJKWOLJKWRQLWRIWKH


























SULQW VFDQQHU0LQXWLDH SRLQWV DUH H[WUDFWHG IURP WKH VFDQQHG ILQJHUSULQW LPDJH DQG DUH VWRUHG LQ WKH GDWDEDVH
6LPXOWDQHRXVO\WKHSLFWXUHRIWKHILQJHUQDLOLVWDNHQIRUSURFHVVLQJ7KHILQJHUQDLOUHJLRQLVVHJPHQWHGRXWIURP









7KH OLJKW IURP WKH /('V DUH GLVWULEXWHG XQLIRUPO\ WKURXJKRXW WKH ILQJHU IRUPD[LPL]LQJ WKH YLVLELOLW\ RI WKH
ILQJHU IRU WKH FDPHUD 1RQXQLIRUP LQWHQVLW\ GLVWULEXWLRQ UHVXOWV LQ EDG FRPSDULVRQ UHVXOWV IRU UHFRJQLWLRQ 7KH
ILQJHU LVSODFHG LQ WKHGHVLJQHGV\VWHPDQG LV WDNHQSKRWRRI)LJD DQG)LJFJLYHV WZRVXFKH[DPSOHVRI
ILQJHUVWDNHQLQRXUV\VWHP






























7KH LPDJHZLWK WKHFHQWHUSRLQWRI WKHILQJHUQDLO LV WKHQVLQJOHGRXW IURPWKHVHWRI LPDJHV7KH LPDJH LV WKHQ
FURSSHG WR JHW RQO\ WKH VHJPHQWHG ILQJHU 7KH )LJ E DQG )LJ H JLYHV WKH VHJPHQWHG LPDJH RI WKH LQSXW
VDPSOHV
2.3. Feature Extraction 
7R WKH UHJLRQVRI LQWHUHVW WKH IHDWXUHH[WUDFWLRQ LVGRQH WR LGHQWLI\ WKHSRLQWVRI LQWHUHVW)HDWXUHH[WUDFWLRQ LV








JHW DFFXUDWH UHVXOWV )RU WKLV 7D\ORU VHULHV H[SDQVLRQ LV XVHG WR JHW D PRUH SUHFLVH ORFDWLRQ RI WKH
H[WUHPD,IWKLVLQWHQVLW\YDOXHLVOHVVHUWKDQDJLYHQWKUHVKROGLWLVUHMHFWHG
x 2ULHQWDWLRQ$OLJQPHQW$QRULHQWDWLRQ LVDVVLJQHG WRHDFKNH\SRLQWVXFK WKDW LW LV LQYDULDQW WR LPDJH
URWDWLRQ





















7KHPDWFKLQJ SHUFHQWDJH LV FDOFXODWHG IURP WKH FRUUHODWLRQ FRHIILFLHQW$IWHU H[WHQVLYH H[SHULPHQWDWLRQ XVLQJ




3.1. Matching Results 
+HUHLQWKLVVHFWLRQFDVHVKDYHEHHQWDNHQWRVKRZWKHHIIHFWLYHQHVVRIWKHDOJRULWKP,QWKHVWFDVHWKHVDPH
LPDJHSDLU RI WKH ILQJHUSULQW DQG ILQJHUQDLO LV XVHG IRUERWK LQSXWV ,Q WKHQG FDVH WKH VHFRQG LQSXW LV WKH VDPH
LPDJHSDLUEXWZLWKDVOLJKWFKDQJHLQSRVLWLRQDQGDQJOHDWZKLFKLWZDVSODFHGFRPSDUHGWRWKHILUVWLPDJH)RUWKH
 7DEOH&RPSDULVRQRIPDWFKLQJSHUFHQWDJHV











UG FDVH ERWK WKH LQSXWV DUH IURP FRPSOHWHO\ GLIIHUHQW SHRSOH 7KH VWHSVPHQWLRQHG LQ WKH 3URSRVHG 6\VWHP DUH
FDUULHGRXWIRUWKHGLIIHUHQWFDVHVDQGWKHPDWFKLQJSHUFHQWDJHVDUHFDOFXODWHGDQGFRPSDUHGLQTable 1.
3.2. Vulnerabilities and Disadvantages 
7KHFRPELQDWLRQRIERWKILQJHUQDLODQGILQJHUSULQWLVGLIILFXOWWRVSRRIVLPXOWDQHRXVO\7KLVLVWKHDVSHFWZKLFK
LVEHLQJH[SORLWHGLQWKLVV\VWHP2QHRIWKHPRVWIUHTXHQWPHWKRGRIVSRRILQJILQJHUSULQWVLVE\WDNLQJDPROGRI






V\VWHPGHSHQGVRQ WKHEULJKWQHVVRI WKH OLJKW XVHG IRU FDSWXULQJ WKH LPDJHRI WKH ILQJHU7KH V\VWHPGHWHFWV WKH
SDWWHUQLQILQJHUQDLODQGGXHWRJURZWKRIWKHILQJHUQDLOWKHILQJHUQDLOSDWWHUQPLJKWFKDQJHKHQFHWKHV\VWHPPLJKW
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